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COMPLETE SPECIFICATION 

Improvements in the Treatment of Synthetic Polyester 
Shaped Articles 

We, Imperial Chemical Industries Limited, of Imperial Chemical House, 
Millbank, Loudon, S.W-L, a British Company, do hereby declare the mvenuon, for 
which we pray that a patent may he granted to us, and the method by which it is to 
he performed, to be particularly described in and by the following statement : — 

The treatment of shaped articles made from an essentially linear, crystalline 

P °^ e Acaording to the present invention we provide a process for the treatment of 
shaped articles as hereinafter defined, made from a synthetic essentially lmear, crystal- 
line polyester containing an optical brightener, with a water-insoluble, co-crystalijsable, 
polymeric compound containing at least one polyoxyaCcylene group as hereinafter 
defined, the said crystaljisable polymeric compound being applied to the surface of 
the shaped article and the treated, shaped article being thereafter subjected to thermal 
treatment at a temperature above 90° C> the said polymeric compound being applied in 
the form of an aqueous dispersion, the said aqueous dispersion containing an amount of 
a hindered phenol antioxidant as hereinafter denned equivalent to 0.2 to 1.0% by 
weight, based on the weight of the said polymeric compound, the said aqueous dis- 
persion also containing a compound A in an amount equivalent to 0.2 u> 2.0 /. by 
weight based on the weight of the polymeric compound, said compound A having 
the formula: 
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By shaped article we mean a filament, fibre, fabric or film. 

The shaped article to be treated may be in admixture with other materials, tor 
example, in the form of a blend of polyester fibres with cotton fibres, wool or regen- 
erated cellulose fibres. 

5 Essentially linear crystalline polyesters which may be treated according co the 5 

process of our indention include fibre- and film-forming polyesters and copolyesters 
derived from poly(ethyIene terephthalate), poly(tettamethykne tercphihalaie), poly- 
(1 : 4-bismethylenecydohexane terephthalate), poly (ethylene naphthalene-2 : 6-dicar- 
boxylate) and poly(eth^enemphenox5«tbane-4: 4'^carboxyiate). Copolyesters may ad- 
10 ditionally contain, for example, adipate, isopbthalate, sruphoisophtbajate and paraoxy- 10 
bcuzoate. The copolyesters may be derived from more than one glycol. 

By co-crystallisable polymeric compound containing at least one polyoxyalkylene 
group, we mean a copolyescer containing at least one pciyuxyalkylene group and suffi- 
cient repeat units identical with those forming the crystalline portions of the polyester 
15 from which the article is made to confer crystaUisability on the copolymer. Such a 15 
copolymer) when examined in the crystalline form, produces an X-ray diffraction pat- 
tern which contains reflections which are identical with the major reflections produced 
by the polyester in its crystalline form. 

Good results have been obtained in the process of our invention when the poly- 
20 oxyalkylene group is derived from a polyoxyalkylene glycol having an average molecular 20 
weight of 300 or above, and the Viscosity Ratio of the co-crystaflisable polymeric 
compound containing at least one a polyoxyalkylene group, as measured in a 1% 
by weight solution in oxthocblorcphcnol at 25°C. is not less than 1.1. 

In order that our invention may be more tally understood, we give hereinafter 
25 some examples of methods in which our invention may be put into practice. These 25 
examples^ in which all parts and percentages are, by weight, are not rmended to limit 
the scope of our invention in any way. 

Examples 

Preparation of "Crystaffis&U Co polymeric Compound" 
30 Dimethyl texephrhalatt (°7 parts), ethylene glycol (78 parrs) and poly(oxyeEhyierje) 30 

glycol of average molecular weight 1540 (220 parts) were reacted together under, ester- 
rnterchange conditions in the presence of 0.076 parts of calcium acetate ZH 2 0 as ester 
interchange catalyst and 0.220 parts by weight of 2 : 6-ditertiary butvl^methylphenol 
as antioxidant to protect the poly(axyctbylcne) groups. When the theoretical amount of 
35 methanol for complete ester-interchange had been evolved^ 0.1408 parts of a 24.8 per- 35 

cent solution of phosphorous acid in ethylene glycol was added followed by 0.0194 
parts of antimony rrioxide. The mixture was heated at 283 °C. under polycondensation 
conditions until a high molecular weight polymer was produced. The product had 
Relative Viscosity 1.3 as measured in 1% orthochlorophenol at 25°C and was crystal- 
40 line. 40 
A 4% by weight aqueous dispersion of the copolymer was prepared by gravel 
miNing, and to the dispersion were added a hindered phenol which was bis(3-methyl-^- 
tcrtiarybutylphenol)-4: 4'-sulphidc in amount equal to 0.5% by weight of the weight of 
the copolymer and a phosphorous compound, also in amount equal to 0.5% by weight 
45 of the weight of the copolymer, which had one of the formulae given in the Table 1. 45 
The phosphorous compound and the hindered phenol were each added in the form of 
? 10% by weight solution in polyethylene glycol of average molecular weight 200. 
Application of "CrystalUsable Copofymeric Compound" 
The dispersion of copolymer prepared as hereinbefore described, was padded onto 
50 polyethylene terephtbalate) fabric which had been optically brightened with 1 : 2-bis(6- 50 




heated in an oven at 200°C for 5 mrrnires After washing at 60°C. for a quarter of an 
hour with a washing powder, the reflectance spectra of the fabric was measured using 
55 a recording sr^trophotometex fitted with a xenon lamp and "Pyrex" (Registered Trade 55 
Marx) glass filter to simulate sunlight; magnesium oxide was used as comparison 
standard. The whiteness (W) of the fabric was calculated using the equation W = B — 
0.75G+ 75 3 where B = total reflectance at 440 and G ^reflectance at 550 ny*. 
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Table 1 
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Phosphorous compound added 


Whiteness 
of fabric 


Weight loss 
on bsfcing 
percent 


Resistance 
of fabric 
megohms 


Untreated fabric 
Di-isodecylphenyl phosphite 
Di-oaadecylpcnta«ythrityl dipbospbite 
Tris-dipropyto^yc 01 pbosphate 
Dipropylencglycolpeutol triphosphate 
Tm -dipropyleae glycol phosphite 
None 


109 .0 
107.5 
107.1 
106.6 
106,1 
105.5 
104.5 


0.0 
0.0 
0.7 
0.0 
1.8 
2.5 


8 X 16* 
5.2 X 10 3 
7.2 X 10* 
10. x 10* 

7.2 X 10* 

6.3 X 10* 
1.42 X IP 4 
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